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In re patent application of 
Byung-Hee KIM, et al. 
Serial No. (Unassigned) 
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Group Art Unit: (Unassigned) 
Examiner: (Unassigned) 




For: METHOD OF FABRICATING METAL LINES IN A SEMICONDUCTOR DEVICE 

CLAIM FOR CONVENTION PRIORITV 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

The benefit of the filing date of the following prior foreign application filed in the 
following foreign country is hereby requested, and the right of priority provided in 35 U.S.C. 
§ 1 1 9 is hereby claimed. 

In support of this claim, filed herewith is a certified copy of said original foreign 
application: 

Korean Application No. 2001-932, filed January 8, 2001. 



Respectfully submitted, 



January 4, 2002 
Date 




Reg. HS»r32,039 
Richard A. Sterba 
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1101 Wilson Boulevard Suite 2000 
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This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Industrial 
Property Office. 
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£ ^3 ^ofl ^ 3-°^, #3E.*fl 7l^(l) ^Hl ^ 

# *i<£^(3)* *g^*Hr #31, ^-71 ## ^^^-(3)^1 ^ <3<^ ej^li 
(recess) ^-g- t^IwRt ^^(3) «* ig^Hr #31, #7l *i<£^-(3) 

^^°1 ^^^1 ^ ^r(5)(barrier metal)* *8^*Hr #31, #7| #?> 

^^^•(3) n^z) W^ofl ^ #^(5) ^Hl ^ ^^j- ^m(7)* ^3-° 

S qj>£«H #3 ^(5)°1 ^#5} JjU?H# 7l^> ^^-(CVD)^-S. Al #(9)* ^ 

^*Rr #31, #71 $H ^ y)sg ^(PW)<L£. Al ^*<H1 ^tb 

Al ^7>^ ol^Cmigration)* <3^Rr #(13)# ^SRr #31, ^ ^r^m 7]^ 
#^(PVD).2.S. Al# Al #(11)# Bl#S.-f (reflow)*Hr #31* 

^ #3^1 ^3 33.^1 ^12: tg-fj-g- *H^o.S*| PVD-A1<>1 ^ y o v *l^°l °r# Ti 

£tt TiN °1^ ^ °X±r ^1^-^ Al^l zi^-w. (groove )!- 7fl#^- 

5. 2e 

^ ^ 71^- PMD-Al, SMH 71^- ^ 
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slS.^ W j-^{A method for preparing of integrated circuit of 

semiconductor} 

£ la ifl^l £ ldxr ^Hfl 7l#ofl n}e}- ^21]^ ay^} ^3 33.^ ^ « o v 

£ 2a vfl*l 2e^ £r ^gsj ^fla^fe ^3 Hfl^d ^ 

£ 3a^r ^°fl *r-E- IH^Itt Bl#3.-f ^H*! 3#5.-ftr ^ ^H^lif s.^. 
AFM a>*Mj1, £ 3b^r ^sfl^ PMDCPreferential Metal Deposition) ^^SLS. 
#A v fr ^ IH^lw AFM Af^ojcf. 

£ 4^- ^efl PMD ^ ^ tq^E( ring defect) 7]- «^tr S.^* M-b^tt *M 

S. 5a^ ^efl£] 71^5. ^lSfl ^JE^l s\3,2) &^ M-Bj-tfl^ a>^1o]ji , ;£ 

1 : *VE*fl 7]^: 3 : ^o^^. sfl^i 

5 : ^(barier metal) 7 : -g-^ ^^"(ANL) 
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9 : CVD-A1 11 : PVD-A1 

13 : *L<£^ 

<11> [A^tf o]-g-«-o>] 

<12> *VE*1] ^3 3)5.2^ aflS «<MH ^rtV ^^S, 4Mls->7ll^ 

<13> [#Sfl 7]#] 

<H> hV c ^ e^^l ^ ( t rans i stor ) , ^ ^ 7fl ^1) X| e-) f-AS. ^ £) ^\ , o) e^ 

<15> ^ H])^}£- ^7lajol ^^Al7)^ *}E_S-, ^7)^<y T^o] ^-ofo): 

<16> ti_V£^l ^7>2l ^^£7> ^7}^] 4^ ^ afl ^^ ^ ^ ^ 

ar>Jl, ^-ifl £i7l SEtb 33 ^^VJl 544. , ^ ofl^M «1 

(aspect ratio)7> f7}^H ^ * ^ * ifl*)) ^fl-f ^ 7l^ 
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<17> 6f)^lE n}7\ 3. SeH ^ ^*J-ol XJ-^. ^fl^-7l 7]^^ s\- 

^3 7]-$ < ^^) 2 w^ #*KCVD-A1 ; Chemical Vapor Deposit in-Aluminium, °1 

*} CVD-Aiolef ^-)*Rr 
<is> CVD-A1 3711 ^-^.7} s>u|-7> -fr^-Al (blanket -Al) 

JL, SE sfq-^ #ej2| Al (select ive-Al) ^^1^-. 
<i9> Ji^-Al ^-Br Al* M ^fl-fb 7) $2.*] -f^tr 

si ^1 (step-coverage)* 7]-^l Al^l ^tflt]: ol-g-^l-Ji;*} ^^4. 

<20> ZLeiM-, CVD-A1^ ^-f , ^^^1 «>Sr £°1 ^ °14MHfe ^ 

* M-^-M] *IMs) 7^71 (wafer roughness)7> ufm>^2)- ^-*H 3)-^. s^o^^- <y^7}- 

^ 3*1 &b ^1^* 

<21> HV^ofl ^^nj. T^tq- ^ ^3. °l-§-*Kr ^3 Al ti]o> 

(via) ^ *)ltr^ ^^H 1 ?!: ^r-g- 0 ! 7 >^tb -tf^jL ^ ^(barrier metaO^l ^ 

<22> r4^1, ^ *1*J-* ^# ^ 5tU M ^ 5^ 

< 23 > <H^- ^-7fl ig 4-171940S^]^i^ .2. hi S^i^ Bfle)^ £*13-* 7> 

*1tt s^i^H- ai^- Al ^-g-^M- M^^JL, ^ ^^H] Al^"* #^*} 

Til ^fjl ^^l^r n^o] S^^-g; ^^>7fl SHfr Al^f-i: ^#5L 

J^X|53 ^-^-0)1 ^- 7 |^ ufl-ffe AflS.^ Al *g^*Kr 

7Mb *r£*ti ^12: H o V ^# 7flAl^ji oiji, n]^- s.^ ^ 6,022,800^^1^^ ^ 
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igofl 3^-3 7 ]# ^-(CVD)iL3. 1 TiN ^-g- ^^JL, 7}^- #^(PVD)5. 

2 TiN ^Hr ^^1 ^^*>J1 CVD<i ^*fl 2)fsH "fl-ffe 

<24> se^V, <^£- ^-7fl s.^ sg 10-6490231011^1^ 44|o]s) Ti w TiN _g. pvDS . ufltLM 

Al 7fl^i^ &q ^^Rr PMDCPreferential Metal 

Deposition) 7^s\<£v)-. 
<26> PMD ^ol^, £ laoflAi £A]^ Hj-a). ;y-oj , ^ ^ ^#(5) ^ y J- 
^m-(7)(ANL ; Anti-Nucleation Layer, °l^r ANL^ef *r)^r ll<£l^(3) 

<2?> o]nflo] =4? ^1^(5)^: Al , Zr , Ti , Sr, Mg, Ba, Ca, Ce, Y ^ ^e)^^. 

^spgo] -f^tr PVDCPhysical Vapor Deposition) CVDCch ^-§-£7> 

M-^ S^H) #^0.5. ^3ftr ^, ^71 ^# S^r ^ #5f^Hl ^1 «H ^rSr^l 71 ^ 

<28> o]^, £ i b o]i £ a]*!; w}<4 £ol . ^ =4* _2.ni ^i»#(ohmic contact 

layer) ^ <g^sl# ^l^^Jl CVD-A1 ^^^.5. Al ^ 
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^(9)* ^*>7ll €4. °13s £ lc ^ 51 ldofl 5^13: #33 7)^- 

.2.5. Al-i- iMKll)(PVD-Al ; Physical Vapor Deposit ion-Alumuni urn, °}*\ PVD-AH2f 
#)SraL s1#S.4-(reflow) ^§^r S^*}*] *fl-?-7ti ^t}. 

<29> nem, ^-71 ^ 7]^3f ^efl^ PMD-Al 3 PVD-A1^ ^ # 

^>7i] s)^, ^-71 A14 ^ ^zv i£-g-oj ^ 

^71 nfl^ofl ol-g-ol g-g-*] ^<H\+tl-. 
oo> oieitV ^l-B- Al^ nefloi ^^- (grain gr0 wth)^ ^KE^l 

wbSr^ii) (grain boundary)^ ^>7> a^xjTfl S\JL, $-4* ^ #<HH ^ 

t^^MCring defect)* -fr^m 7>^o] £H}^ ^l^l 5^. 

<31> ^- s$<q*\ ^ n^}7] l]*}^ ^^1, 

31*1 ^^-(grain growth)-^ SK£*fl ^3 3 3.^ sfl^^- wj-xj^- ^ 

<32> -M. Aj-7]^ ^^>7l ^ ^tg*. 

<33> ti> £ ^] 7l^r(l) ^Hl ^<S^(3)^ *§^*Hr #31; 

<34> ^-71 ^<g^(3)^ ^ ^zJ-sH 3*0 ^(recess) ^l*Rr ^ 

# ^^^(3) sj|€£ tg^Kr #7)]; 
^ ^71 ^^(3) sfliio} ^€ ^3).^- ^^ofl ^-wa ^(5)(barrier metal)* 

19-8 
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<36> ^7) ^n(S) 2fl€^ *§>^ ^ ^(5) ^Ml 

(CVD) Al #(9)* ^^Kr #31; 
<37> #7l ^p-s ^ -^^<y #el3 71^- ^^-(PVD)^-S. ^^-^ Al(ll) o] 

^(migration)* q*l|*rfc #(13)* #3-*Rr #31; ^ 
<38> #5l^ 7l^ #*KPVD)°-5. Al(ll)* #^>J1 Al #(11)-!: 

(reflow)SKr #31 

<4o> o]*>, 3^ €■ ^^1 U^Hl-I- -g-^H ^-i- >i 

<4l> £ 2a Ml^l £ 2eir 4^ ^lSS)^ #£*fl ^3 33.^1 ^2: ^-g: £ 

<42> n}*), «>S^ 71^(1) ^ ^ ^0^(3)^ ^^^-Cf. ^-71 ## 

^-(3)^1 ^ <3^-g- *\^SL3,») sMli (recess region)* ## *3<a^(3) 

<43> <$7}*\ , #7] SjAfli ^^-^ #5E*fl 7] #3 dfc3 «^^* ic#Al7l^ ^ ^r°}7]^ 

^71 ## ^<£^1 ^lUtf <^7fl ^£ ^^(groove)^ *r 5W. ^l hHI^ <3 

^o] n=-y.o] ^ o_ofl^ t}*Rl (damascene) ^°fl 

<44> o)o]a^ ## ^<S«K3) sfl€°l ^ *}■■§- ##<>11 ^ ^(5) (barrier 
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metal)* ^^tb^f. °$7]*\ , eMl^ ^^o] #51*1] 7]&4\ ±^ °m , <^1» €r<H , 

H^xl^B^ ^^/=Bflo]( source/drain) <3^* ^#^1 ^-fofife 
^(5)* ^^*>7l ^<a^(3) sfl^ol 14# -2.^ 

(ohmic metal layer)* ^^^°i°> tr^. 
<45> zl^jl 5. 2a°l] S^ltr «>2r ^"71 ^^^-(3) ^-^1 H 

^€ ^r(5) ^1^: #^ lM^(7)(anti-nucleation layer)* a}!^ 



r4*«^l S. 2b«^l SAltb w>^- 7)^ ^SLS. Al* ^(9)(CVD-A1 ; 

Chemical Vapor Depositon Alumunium, °l^h CVD-A1°|B}- tr)*}^ ^* ^1^^7fl 

CVD-Al^l SHr*}. 

s^i <3<3 ^£ ^ ^r(5)* i^#A]7l^ ^ « 0 >*1^(7) 

ofl <^ 2^1^ ^ofl Al, Cu ^4 ^-^Mr ^i^^ ^ &*=r. o] 

*£<£*\} nil ^ ^ ^M(7) $)o\) ^ ^o) ai^vo] ^^-o] 

^ ^#(5H1 *fl-9-fe ^^M- ^3 M0CVD 

Hi CVD ^.2.3. ^Sf* ^r^-, 

«-<H, Al 21^ Al ^^f* ^7}S. *g>8*H #4f wfl^d* ^5. 

£ 2ci 51^1 tr wf^r ^-o], =-4? ^1^(7)* ^tr ^ #7] ^ ^ 



19-10 



1020010000932 2001/2/1 

3- «<M^(7) xi, TiN, Ti/TiN, Ta, TaN ^ Ta/TaN^-S. o]s.c>|^l ^o\)x] ^en^ 

1#3 #^(13)^- ^^-t}. ^"71 ^Ml^r 100 A ^l*}"?! 

<50> zle) ji 14^, £ 2d<81 w]-^ £oi ( pvd-AI Al(ll) ^ 

£ 2e^l 51 « r <4 £°] f ^l^^H ^ wfl^i* 

<5i> ol>£4 ^o], -S- ^ofl^^ ^ ^av «J-x)Bi-( 7 ) Aj-ofl Ti, TiN, Ti/TiN, Ta, TaN 

^ Ta/TaNAJL 0)^.0] ^ ^°\}^. ^^s]^ i^fi) #^#^r 3^*Rr3l o)^ ^sflo] 
PMD-A1 ^-^^1^ (reflow)^ 7l# ^^S. Al (13XPVD-A1 ; 

Physical Vapor Deposition, °lsr PVD-AHe}- tr)£- ^ v ^1^(7) o]^ 

(migration)* is}7\] o^*. ^sflo] A1 e]^.-?- PVD-Al^l TiN 

<52> PVD-Aiol ^ ^ wj-^]^ ol^^- tt}]^ A14 ^ ^ "^l^ #-§-°l 

^o^^l nfl^l ol^oj «^«] ^0^4. ^M", olnfl ZLgflo] A^( grain 

growth)^ ^51^>7fl ZL^l^] w>^c1^(grain boundary)^ ^%\7\ Q°\*]7\) 

3], ^Hl ^ t^HCring defect )# -fr^l*] 7>^Ajo] 3.4. 

<53> oje^ €-*H#£: 51 3a ^ 51 3MH ^ ^rf. £ 3a <2}- £ 3b^ sWfe. PVD-AI 

°1 <£. °im^ofl o)^ a)), ^)n]-ol =4* ^aj- ^n}-^ 3a)J i}. TiN(£ 35) oi 

<54> TiN PVD-Al^l nflofli, oV^o] tiV-g.Aol ^^£)j7 ol^Jo] Al^l 
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3 #*r7 r #7>«>^ ^^^cfl, °}$£r ^4* sflE-^ (metal patterning) ^*\] 

Ai ^ c]^E( ring defect)* -B-^ ^ ^ Al^l ZL5ll<?l^ SLS. 

<56> ttf^ ( ,& ^oiH^r PVD-Al^l ^^1 *W 6 r\i Ti, TiN -f-^ 

^ SHH ^ €r^^r ^-Z, ^-«*>7l ^SflAi =4? ^zj- wj-*l 

^ CVD-A1 ^ ^ofl Ti S^r TiN* ^-SMl, PVD-A1 , 5] #^-(ref low)# 3131 3^, 
PVD-Aio] ^4? o>vi Ti TiN Al^) il-f- Ji (groove )» 

<57> 7a ^ £ 7b^ PVD-A1* ^ v tr -f Al(ll)^ q-Efiflfe ^.o^, 

7]^1 ^ #3"^ Al^ fi^CE. 7a)^ 71^1 Hf2r Al^ 

S^CE 7b)°l ^ M-EHm ■& ^ ojofl oj-ej- *g 
sflli ^^-g- ^Xl^- ^ ^711 £t}. 

51 PMD-A1 q-El-q-^ Al ZL^-tL( groove) ^-*fl^* 7fl*i^; o.s. PVD-A1 

9\ o}^^ ^^l^H ^3]<?] ^^lf-^-S^ «V£*H ^3 flS^l °)<# 5fl 
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[^^8- 11 

^£^(3)3 ^ <g<3* sH^(recess) <S^# ^l*Rr ^ 

?i ^^^-(3) zflU* ^*Hr #31; 

^7l ^<£^(3) sfl^ol ^j^I- ^ofl ##(5) (barrier metal)* 

^•7) *i<3^(3) *fl^ ^--f-^oii ^-#(5) ^Hl ^ «<M 

^-(7)* °.5L ^ ^(5)°1 ^-$H1# S^^l 7}# ^zKCVD)o. 

S Al #(9)* ^^Rr #31; 

^•7] ^-S $H ^ ^g^l 71^- ^af(PVD).2.S. Al ^g-^H ^ ^€ Al 

«*r^ ol^( m ig rat i 0n )^- ^s}^ ^(13)* f^sRr #31; ^ 

#2} 3 7l^ ^^-(PVD)^-S Al* ^*}JL Al #(11)* ^#S^-(reflow) 

*r*r #31 

« i^r^r ^HJAS ^ #5131 ^3 slS^ ^ 

2] 

*fl l*oHl 5^*1, 

A J"7l 7l^> ^^(PW)SLsL Al ^-*cHl 2)n Al °1^* SJafl*} 

tt #(13)£r Ti, TiN, Ti/TiN, Ta, TaN ^ Ta/TaNAS o] =-^^1 ^-ofl^ 1^^ 
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[3^8- 3] 

^r?m 7}^r #^-(PVD)^-S Al €*M9 ej*f|*Rr *(13)^ ^ 

100 A ^1*>«1 ^33^ 
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15L la] 
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IS. 2a] 



KVS\ f .Vi 
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9 f 



S3 



2-^5 



{S 2b] 
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2c] 
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IS. 3a] 




IS 3b] 




IS. 4] 
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IS. 5a] 
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